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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve selective reflection due to interference extremely 
efficiently and to enhance take-up properties and film forming properties in a multilayered 
laminated stretched polyester film having layers low in refractive index and layers high in 
refractive index alternately arranged thereto regularly and selectively reflecting light by the 
structural interference between layers. 

SOLUTION: Layers (A-layers) comprising polyethylene-2,6-naphthalate containing 0.001- 
0.5 wt.% of inert particles with a mean particle size of 0.01-2 jam and layers (B-layers) 
comprising copolyethylene terephthalate with an m.p. of 210-245°C are alternately 
laminated in the total number of 1 1 or more layers and the difference between the glass 
transition points (Tg) of the A-layers and the B-layers is 40°C or higher and the thickness 
of one layer of the A- and B-layers is 0.05-0.3 ^m and the laminate is stretched at least in 
one direction. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1 1 or more layer laminating of the polyethylene -2 which contains the inactive particle 
whose mean diameter is 0.01-2 micrometers 0.001 to 0.5% of the weight, the layer (A horizon) 
which consists of 6-naphthalate, and the layer (B horizon) which the melting point becomes from the 
copoly ethylene terephthalate which is 210-245 degrees C of totals is carried out by turns. Multilayer 
laminating extension polyester film extended by at least 1 shaft orientations characterized by for the 
difference of the glass transition point (Tg) of an A horizon and a B horizon being 40 degrees C or 
more, and the thickness of one layer each of an A horizon and a B horizon being 0.05-0.3 
micrometers. 

[Claim 2] Multilayer laminating extension polyester film according to claim 1 whose ratio of a major 
axis and a minor axis the inactive particle in an A horizon is 1.2 or less spherical particle. 
[Claim 3] Multilayer laminating extension polyester film according to claim 1 whose copoly 
ethylene terephthalate of a B horizon is copoly ethylene terephthalate of isophthalic acid 
copolymerization. 

[Claim 4] Multilayer laminating extension polyester film according to claim 3 whose 
copolymerization percentage of an isophthalic acid component is 4-18-mol % per all acid 
components of copoly ethylene terephthalate. 

[Claim 5] Multilayer laminating extension polyester film according to claim 1 whose laminating 
total is 31 or more layers. 

[Claim 6] Multilayer laminating extension polyester film according to claim 1 the difference of 
whose the melting point of the polyester which constitutes an A horizon is higher than the melting 
point of the polyester which constitutes a B horizon, and is 20 degrees C or more. 
[Claim 7] Multilayer laminating extension polyester film according to claim 1 or 5 whose relative 
standard deviation of the thickness of each class of the A horizon which forms the crosswise 
lamination structure of at least 1 1 layers among multilayer laminated structures, and a B horizon is 
0.15 or less. 

[Claim 8] Multilayer laminating extension polyester film according to claim 7 whose relative 
standard deviation of the thickness of each class of the A horizon which forms the crosswise 
lamination structure of at least 3 1 layers among multilayer laminated structures, and a B horizon is 
0.15 or less. 

[Claim 9] Multilayer laminating extension polyester film according to claim 1 both whose front faces 
are A horizons. 

[Claim 10] Multilayer laminating extension polyester film according to claim 1 whose multilayer 
laminating extension polyester film is a biaxial oriented film. 

[Claim 11] Multilayer laminating extension polyester film according to claim 1 with which the film 
is extended at the temperature of the range of Tgdegree C to Tg+50 degree C of the polyester of an A 
horizon. 

[Claim 12] Multilayer laminating extension polyester film according to claim 1 with which a film is 
more expensive than the melting point of -30 degrees C of the polyester of a B horizon after 
extension processing with polyester film, and is heat-treated at temperature lower than the melting 
point of -30 degrees C of the polyester of an A horizon. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to multilayer laminating extension polyester film. A 
layer with a low refractive index and a high layer are arranged regularly by turns in detail, and it is 
related with the multilayer laminating extension polyester film to which selective reflection of the 
light is carried out by structural interference between layers. 
[0002] 

[Description of the Prior Art] By carrying out the laminating of many layers of a low refractive 
index, and layers of a high refractive index by turns, by structural optical interference between these 
layers, a multilayer laminated film reflects the light of specific wavelength alternatively, can give the 
property to penetrate and can use it as an optical interference film. By structural coloring which does 
not use this color, the film excellent in fading nature or design nature can be offered. Moreover, the 
light of the wavelength which exists alternatively is reflected, the anisotropy of a refractive index is 
given by the application as the film excellent in the design nature which looks more nearly equivocal 
than the selection wavelength is controllable, the metallic luster film not using the metal using the 
reflection factor of light being high, and a reflective mirror, and extension, and the application as a 
polarizing plate of a reflective mold is developed. 

[0003] As such a multilayer laminated film, thickness is 0.05 micrometers to 1 micrometer, at least, 
it is a refractive index's carrying out the at least 50-layer laminating of the layer from which 0.05 
differs, and changing thickness, it is indicated by the U.S. Pat. No. 371 1 176 specification that 
infrared light, the light, and ultraviolet radiation can be reflected alternatively, and the metallic luster 
film not using the coloring film metallurgy group not using coloring matter is proposed. 
[0004] Using polyester for the optical interference film of the multilayered pearly luster is indicated 
by the U.S. Pat. No. 4310584 specification, and this film is a laminating unstretched film which has 
the mutual layer of the polymer of a high refractive index, and the polymer of a low refractive index. 
The polymer layer of a high refractive index is the unstretched film containing thermoplastic 
polyester or copoly ester [for example, various thermoplastic copoly ester compounded using 
polyethylene terephthalate (PET), polybutylene terephthalate and one or more sorts of glycols, 
and/or one or more sorts of dibasic acids] which carried out the cast. However, each of these is 
unstretched films, and the color colored by delicate change of the thickness of a layer changes, and 
they produces a colored spot etc. 

[0005] A U.S. Pat. No. 5122905 specification (FITORI) is made to carry out the laminating of the 
polymer ingredient with which two sorts of properties differ to a multilayer, and the reflective film in 
which at least 30% of reflection factor of incident light is shown is indicated. The refractive-index 
difference of the layer which each class is at least 0.45 micrometers, and optical thickness adjoins is 
at least 0.03. The reflector is indicated like the U.S. Pat. No. 5122506 specification (fee trees), each 
class has the thickness of 0.09 micrometers or less or at least 0.45 micrometers as a matter of fact, 
and most of the refractive-index difference of the adjoining layer is at least 0.03. While a part of 
thickness of a layer is 0.09-0.45 micrometers, the multilayer reflector which it is is indicated by the 
U.S. Pat. No. 5126880 specification (fee trees), and the optical thickness of the remaining layers is 
not larger than 0.09 micrometers, or is at least 0.45 micrometers. The difference of a refractive index 
is at least 0.03. 
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Stares Patent specification of the fee tree of the three 



[0006] In case the United Stales Patent specification of the fee tree of the three above-mentioned 
affairs carries out the laminating of the polymer ingredient and a reflector is made, it is shown that it 
is difficult to make a reflector for remarkable pearly luster in a large wavelength field by structural 
optical interference to ******. In order to give the background reflection with a thicker uniform 
layer to the above-mentioned U.S. Pat. No. 5126880 specification of a fee tree, it is indicated that the 
pearly luster in such a reflector does not look almost in the naked eye. 

[0007] By uniaxial stretching of a multilayer laminated film, a polarizer which penetrates light with 
the plane of polarization of it and a rectangular cross on parenchyma is indicated by the U.S. Pat. No. 
3610729 specification at the same time it reflects the light of one plane of polarization. Of 1 shaft 
extension, one layer has a birefringence and this is formed from a mutual polymer layer [ as / whose 
another side is isotropy ]. The birefringence of one layer is discovered by carrying out orientation of 
the polymer molecule to an one way as a result of 1 shaft extension. Moreover, a refractive index 
decreases in the direction in which it within a field and the layer which shows a birefringence cross 
at right angles although a refractive index increases in the extension direction by extension, and a 
birefringence increases. Therefore, it is extended until this layers becomes equal to the refractive 
index of the isotropic layer which the refractive index of the extension direction and the direction 
which intersects perpendicularly adjoins, and in the extension direction, the refractive-index 
difference between the adjoining layers becomes large, and the refractive index of the direction 
which intersects perpendicularly with it becomes equal substantially with the refractive index of the 
adjoining layer. As a polymer of the layer which shows a birefringence, polystyrene, polyethylene 
terephthalate, polysulfone, a polycarbonate, and the poly PARAKI silylene are indicated to be useful 
ingredients. Although reached by the ingredient of the shoes which a very high refractive index 
should enumerate on U.S. Pat. No. 4525413 specifications, these ingredients are deficient in the light 
transmission engine performance and extrusion workability, and since they are high cost, they 
include the problem on manufacture. 

[0008] Many of polarizers by which current marketing is carried out are the extended coloring 
polymer films (absorption polarizer). In this absorption polarizer, the light of one plane of 
polarization is penetrated, the light which intersects perpendicularly with it is absorbing and 
converting into heat, the linearly polarized light is made, the very high top, since that degree of 
polarization is a film-like, it is easy to include it in a plane display device, and it is uniquely used for 
display devices, such as LCD. However, since polarization is made by absorption, the use 
effectiveness of light is not theoretically high. Moreover, in the use under the amount of Takamitsu 
like a liquid crystal projector, are recording of the heat by absorption becomes a problem, and a 
dichroic color is degraded or the thermal resistance of PVA (polyvinyl alcohol) which is a base 
polymer poses a problem. 

[0009] Use of the dichromatic dye included in the polyethylenenaphthalate (PEN) which carried out 
uniaxial stretching to the U.S. Pat. No. 4756953 specification is indicated. PEN is excellent in 
thermal resistance and a water resisting property compared with the polarizer which uses the usual 
PVA as the base. The polarizer of such an absorption mold has the low use effectiveness of light, 
although degree of polarization is high. Although the degree of polarization of the polarizer of a 
reflective mold is low, since there is no absorption to it, the polarization of light which could use 
under the amount of Takamitsu and was reflected can be converted, and use effectiveness can also be 
raised. 

[0010] The polarizer of the reflective mold by the combination of various polymers which carried 
out the laminating is indicated by the U.S. Pat. No. 5486949 specification. Although this polarizer 
shows an almost equal refractive index by un-extending, when uniaxial stretching is carried out, the 
laminating of many first and second polymer ingredients with which the refractive-index difference 
between polymers is discovered is carried out, and two to polyethylene 6 naphthalate (PEN) is 
illustrated as one of the optimal ingredients. 

[001 1] Moreover, thickness is less than 0.5 micrometers with the multilayering polymer film which 
comes to contain two or more mutual layers with the selected polymer different from naphthalene 
dicarboxylic acid polyester also in a ****** No. 506837 [ nine to ] official report, and the film with 
the refractive index higher than the layer which the selected polymer adjoins about at least one 
****** of a crystalline naphthalene dicarboxylic acid polyester layer is indicated. Furthermore, the 
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reflective polarizer which used such a multilayering polymer film for the ****** n q 506984 [ nine 
to ] official report is indicated. 

[0012] However, since these multilayering polymer films make light transmission high optically, in a 
surface layer, handling is difficult [ films ] excluding lubricant. Although there are few problems, 
when producing a thin film with a thick film especially, rolling up is difficult and handling becomes 
impossible. 
[0013] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to offer the 
multilayer laminating oriented film useful as an optical interference film which was a multilayer 
laminating oriented film made to reflect the light of specific wavelength alternatively by optical 
interference, and was excellent in film production nature, rolling-up nature, and handling nature 
while raising selectivity and color enhancement. 
[0014] 

[Means for Solving the Problem] The layer of the polyethylene -2 which carries out little content of 
the inactive particle to which this invention persons do not not much degrade the inactive particle of 
a certain magnitude, and a desirable optical property wholeheartedly as a result of research, and 6- 
naphthalate, A header and this invention were reached [ that the above-mentioned technical problem 
is solvable because a glass transition point (Tg) carries out the laminating of the layer of a specific 
polymer low 40 degrees C or more 1 1 or more layers and alternately / 3 1 more or more layer / in all 
and makes specific thickness each thickness of one layer of these two sorts of layers from this, and ]. 

[0015] Namely, this invention The 1 1 or more layer laminating of the polyethylene -2 which 
contains the inactive particle whose mean diameter is 0.01-2 micrometers 0.001 to 0.5% of the 
weight, the layer (A horizon) which consists of 6-naphthalate, and the layer (B horizon) which the 
melting point becomes from 210 to 245 degrees C copoly ethylene terephthalate of totals is carried 
out by turns. It is multilayer laminating extension polyester film extended in the at least 1 direction 
characterized by for the difference of the glass transition point (Tg) of an A horizon and a B horizon 
being 40 degrees C or more, and the thickness of one layer each of an A horizon and a B horizon 
being 0.05-0.3 micrometers. 
[0016] 

[Embodiment of the Invention] The polyester which constitutes an A horizon in this invention is 
polyethylene -2 and 6-naphthalate. This polyethylene -2 and 6-naphthalate include more than 85 mol 
% of all the components from which polyethylene -2, 6-naphthalate homopolymer and ethylene -2, 
and 6-naphthalate component constitute a polymer, and the copolymer which occupies more than 98 
mol % preferably. This account homopolymer of Nakamae is desirable. By using these polymers, an 
A horizon has the advantage of maintaining a high glass transition point (Tg). As this Tg, 110 
degrees C or more and 115 more degrees C or more are desirable. As this upper limit, 125 degrees C 
is desirable. 

[0017] as the copolymerization component which constitutes a copolymer ~ as an acid component — 
for example, the alicycle group dicarboxylic acid like **** aliphatic series dicarboxylic acid; 
cyclohexane dicarboxylic acid, such as other aromatic-carboxylic-acid; adipic acids like terephthalic- 
acid, isophthalic acid, 2, and 7-naphthalene dicarboxylic acid, an azelaic acid, a sebacic acid, and 
Deccan dicarboxylic acid, etc. can be mentioned, and alicycle group diols like **** aliphatic series 
diol; cyclohexane dimethanol, such as for example, butanediol hexandiol, etc. can be mentioned as a 
glycol component. 

[0018] As for the intrinsic viscosity (orthochromatic chlorophenol, 35 degrees C) of said 
polyethylene -2 and 6-naphthalate, to 0.45 to 0.8, and a pan, 0.5-0.7 are desirable. 
[0019] In order that the polyethylene -2 and 6-naphthalate which constitute an A horizon in this 
invention may raise the rolling-up nature of a film, mean particle diameter contains the inactive 
particle in the range of 0.01 to 2 micrometers at 0.001 to 0.5% of the weight of a rate. Aggravation of 
the optical property by the grain child to whom less than 0.01 micrometers of improvement in film 
rolling-up nature are [ the mean particle diameter of an inactive particle ] insufficient for, and it 
exceeds 2 micrometers on the other hand becomes remarkable, and light transmission decreases. If 
70% or more of this light transmission is desirable and it is smaller than this, it will become deficient 
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in performance at an opticanTpplication. This mean particle diameter is 0.05-1 micrometer 
preferably, and is 0.1-0.3 micrometers still more preferably. Moreover, the content of an inactive 
particle rolls round at less than 0.001 % of the weight, and if the effectiveness on a disposition is 
inadequate and it, on the other hand, exceeds 0.5 % of the weight, aggravation of an optical property 
will become remarkable. This content is 0.005 - 0.2 % of the weight preferably. 
[0020] As such an inactive particle, non-[ organic ] ****** like a silica, alumina, calcium-carbonate, 
calcium phosphate, kaolin, inorganic inactive particle [ like talc ], silicone, bridge formation 
polystyrene, and styrene-divinylbenzene copolymer can be mentioned, for example. 
[0021] As for said inactive particle, it is desirable that it is the spherical particle (it may be hereafter 
called a true spherical particle) whose ratios of the major axis and minor axis are 1 .2 or less and 
further 1.1 or less from the point of making the slipping nature and the optical property of a film 
balancing. 

[0022] As for said inactive particle, it is desirable that particle size distribution are sharp again, for 
example, less than 0.3 and less than further 0.2 thing has desirable relative standard deviation. If 
relative standard deviation uses a large particle, the frequency of a big and rough particle may 
become large, and may produce an optical defect. 

[0023] here — the mean particle diameter, the particle-size ratio, and relative standard deviation of an 
inactive particle — first — the metal for conductive grant on a particle front face — **** — from the 
image which carried out the spatter thinly and which was expanded by 10,000 to 30,000 times with 
the electron microscope, it asks for a major axis, a minor axis, and an area projected area diameter, 
and is computed because a degree type subsequently applies these. 
[0024] 
[Equation 1] 

Mean particle diameter = total/measurement particle number of the area projected area diameter of a 
measurement particle [0025] 

[Equation 2] Particle-size ratio = the average minor axis of the average major axis / this particle of a 
particle [0026] 
[Equation 3] 



[0027] In addition, it is not more desirable to avoid as it has come out of the use since a particle 
which acts as a pigment like titanium oxide or zinc sulfide as an inactive particle, and the particle 
currently colored degrade an optical property. 

[0028] The polyester which constitutes a B horizon in this invention is copoly ethylene terephthalate 
whose melting point is 210 degrees C - 245 degrees C. At less than 210 degrees C, the crystallinity 
of a polymer becomes [ this melting point ] low too much, and film production is difficult. 
Moreover, the thermal resistance of a B horizon is inferior and it has a bad influence on the whole 
thermal resistance. On the other hand, if the melting point exceeds 245 degrees C, the crystallinity of 
a polymer will increase, orientation crystallization at high extension temperature will progress 
relatively to the glass transition point (Tg) of this polymer, and continuation film production nature 
will worsen, and adhesion with an A horizon will fall. 

[0029] The melting point of said copoly ethylene terephthalate and Tg can be adjusted by choosing 
and adjusting the class and amount of a copolymerization component. This copolymerization 
component may be a dicarboxylic acid component, or may be a glycol component, can mention the 
alicycle group dicarboxylic acid like **** aliphatic series dicarboxylic acid; cyclohexane 
dicarboxylic acid, such as **** aromatic series dicarboxylic acid; adipic acids, such as isophthalic 
acid, a phthalic acid, and naphthalene dicarboxylic acid, an azelaic acid, a sebacic acid, and Deccan 
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dicarboxylic acid, etc. as a mcarboxylic acid component, and can mention alicycle group diols like 
**** aliphatic series diol; cyclohexane dimethanol, such as for example, butanediol hexandiol, etc. 
as a glycol component. As a copolymerization acid component, it is especially desirable to use 
isophthalic acid, when attaining this invention. These copolymerization components can use 
independent or two sorts or more, as the amount of copolymerization of isophthalic acid — desirable 
— 4-18-mol % it is 8-15-mol % still more preferably. Although it is better for there to be no 
inactive particle on parenchyma in a B horizon, if it is the range where an optical property does not 
get worse, it will be convenient even if added. 

[0030] As for the intrinsic viscosity (orthochromatic chlorophenol, 35 degrees C) of said copoly 
ethylene terephthalate, to 0.45 to 0.8, and a pan, 0.5-0.7 are desirable. 
[0031] In this invention, the difference of the glass transition point (Tg) of the A horizon of 
multilayer laminating extension polyester film and a B horizon is 40 degrees C or more. If it is this 
range and will extend at the temperature corresponding to Tg of an A horizon, for the polymer of a B 
horizon, this temperature turns into excessive extension temperature, and the orientation by 
extension will be stopped and it will become almost close to a flow (flow extension). Therefore, 
although orientation of the polymer of an A horizon is carried out by extension and a refractive index 
increases, orientation is stopped and, as for the polymer of a B horizon, both refractive-index 
difference becomes large. At less than 40 degrees C, the extension temperature and Tg difference of 
a B horizon polymer which were doubled with the A horizon polymer become small, and Tg 
difference becomes inadequate [ the refractive-index difference of the A horizon after extension, and 
a B horizon ]. 

[0032] The multilayer laminating extension polyester film in this invention carries out the laminating 
of the 1 1 or more layers of the 3 1 or more layers of the above A horizons and B horizons alternately 
[301 layer ] from 31 layers still more preferably preferably in all. In the laminating of less than 1 1 
layers, the selective reflection by multiplex interference becomes small, and a reflection factor does 
not become large. As for multilayer laminating extension polyester film, it is desirable to make both 
the front face into an A horizon. On a front face, in case a B horizon heats with a roll etc. for 
extension, it cannot raise to extension temperature required to extend an A horizon, and cannot 
extend an A horizon. Moreover, in case heat setting is carried out to a B horizon being a front face, 
in order that a front face may dissolve, temperature is seldom raised but thermal stability is 
inadequate. 

[0033] Moreover, in order to adjust whole thickness to one side or both sides of said multilayer 
laminating extension polyester film, the laminating of other layers may be further carried out in the 
range in which an optical property does not get worse. 

[0034] The multilayer laminating extension polyester film in this invention is extended in the at least 
1 direction, and biaxial extension is preferably carried out. As for extension temperature, it is 
desirable to carry out in Tg+50 degree C from Tg of an A horizon. As draw magnification, in 1 shaft 
extension, it is 10 times from twice, and even if the extension direction is a lengthwise direction and 
it is a longitudinal direction, it is not cared about. In biaxial extension, the draw magnification of a 
lengthwise direction and a longitudinal direction is 1.2 or more times and further 1.5 or more times, 
and they are 25 times from 5 times as an area scale factor. It has the advantage which can enlarge 
thickness before extension, so that draw magnification is large. When the variation between the 
layers of the bed depth of the laminated film before presenting extension is relatively the same as 
coincidence, since absolute thickness variation becomes small, an optical interference on each class 
becomes large and a reflection factor increases by ****** by high scale-factor extension, it is 
desirable. As for this point to an area scale factor, it is desirable that they are 8 or more times and 
further 10 or more times. As the extension approach, although the well-known extension approaches, 
such as biaxial extension, coincidence biaxial extension, tubular extension, and inflation extension, 
are possible serially, serially, biaxial extension is advantageous in respect of productivity and 
quality, and desirable. And as for the extended film, it is desirable to heat-treat for thermal 
stabilization (heat setting processing). As temperature of heat treatment, it is high and what is lower 
than the melting point of -30 degrees C of an A horizon polymer is more desirable than the melting 
point of -30 degrees C of a B horizon polymer. However, since fusion of a B horizon will start if not 
much high, aggravation of thickness spots and continuation film production nature fall. 
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[0035] Respectively, the thickness of one layer is 0.05-0.3 micrometers, and, as for an A horizon and 
a B horizon, it is [ the multilayer laminating extension polyester film in this invention ] desirable that 
the variation in the thickness of each class is 0.15 or less in relative standard deviation. If this 
relative standard deviation exceeds 0.15, interference on each class will become weak and a 
reflection factor will fall. The relative standard deviation of the thickness of an A horizon (or B 
horizon) is called for from the following type. 
[0036] 
[Equation 4] 



[0037] The multilayer laminating extension polyester film of this invention is manufactured by the 
desirable following approach. First, laminating non-extended Phi Lim is manufactured with the 
coincidence multilayer extrusion process using a feed block, namely, the melt of the polymer 
(namely, polyethylene -2, 6-naphthalate containing an inactive particle) which forms an A horizon 
and the melt of the polymer (namely, copoly ethylene terephthalate whose melting point is 210-245 
degrees C) which forms a B horizon — a feed block — using — two-layer — alternation — and a 
laminating is carried out so that an A horizon may be formed in both front faces, and it develops and 
extrudes to a die. At this time, the polymer by which the laminating was carried out with a feed 
block is maintaining the gestalt by which the laminating was carried out. Cooling solidification is 
carried out on a casting drum, and the sheet extruded from the die serves as a multilayer laminating 
unstretched film. This unstretched film is heated by predetermined temperature, is extended by a 
lengthwise direction and/or the longitudinal direction, and is heat-treated and rolled round at 
predetermined temperature. 
[0038] 

[Example] Next, it has an example and this invention is explained. In addition, the physical 
properties in an example were measured by the following approach. 
[0039] 1) The melting point of polyester, a glass transition point (Tg) 

20mg of chips of polyester is sampled and the melting point is measured for glass-transition- 
temperature **** with the programming rate of 20 degrees C / min. using DSC (DSC2920) by TA 
INSU vine face company. 

[0040] 2) Cut down the thickness laminated film of each class to a triangle, and carry out embedding 
with an epoxy resin after fixing to an embedding capsule. A cross section parallel to a lengthwise 
direction is used as the thin film intercept of 50nm thickness with a microtome (ULTRACUT-S). A 
transmission electron microscope is used, and a photograph is observed and taken in acceleration 
voltage 1 OOkv, and from a photograph, the thickness of each class is measured and it asks for 
average thickness and relative standard deviation. 

[0041] 3) reflection factor Shimadzu make — measure relative mirror reflectivity with the mirror in 
each wavelength which carried out aluminum vacuum evaporationo in 2100nm from the wavelength 
of 350nm using spectrophotometer MPC-3100. The reflection factor makes wavelength used as a 
peak peak wavelength, and measures the reflection factor. 

[0042] 4) a permeability reflection factor — the same — the Shimadzu make — measure the light 
transmission in each wavelength in 2100nm from the wavelength of 350nm using spectrophotometer 
MPC-3100. The peak wavelength and permeability are measured. 

[0043] 5) It asks for the light transmission in light transmission each total wavelength, and let 
average light transmission in a light field (450nm - 700nm) be total light transmission. 
[0044] 6) In case the film which carried out rolling-up nature film production is rolled round, carry 
out a rank division on the following criteria. 
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oiling up a problem — although a rate is reduced, or < 



O : — O: which is not in rolling up a problem — although a rate is reduced, or condition adjustment is 
carried out and **:BUTSU, Siwa, etc. which can be rolled round occur, it can roll round somehow — 
even if it carries out xxondition adjustment, it is severe and neither BUTSU nor Siwa can be rolled 
round [0045] 7) Observe the situation at the time of film production nature film production, and 
carry out a rank division on the following criteria. 
O : when producing a film, there are no problems, such as cutting. 

O : although the conditions for producing a film are limited narrowly, extraction of a long roll is 
possible. 

**: It is difficult for there to be problems, such as cutting, and to extract a long roll, when carrying 
out continuation film production. 

x: It is inferior to continuation film production nature, and film production is possible only in 
ultrashort time amount. 

[0046] the ratio of the [example 1] mean particle diameter of 0.2 micrometers, a major axis, and a 
minor axis - the relative standard deviation of 1 .05 and particle size - the true spherical silica 
particle of 0.15 - 0.1wt(s)% the added polyethylene -2 of intrinsic viscosity (orthochromatic 
chlorophenol, 35 degrees C) 0.62 and 6-naphthalate (PEN) were prepared as resin of an A horizon, 
moreover, the isophthalic acid which does not contain an inactive particle — 12-mol % — the 
copolymerized copoly ethylene terephthalate (IA12) of intrinsic viscosity (orthochromatic 
chlorophenol, 35 degrees C) 0.65 was prepared as resin of a B horizon. The glass transition point 
(Tg) of the polyester of 121 degrees C and a B horizon of the glass transition point (Tg) of the 
polyester of an A horizon was 74 degrees C. 

[0047] Each polyester is supplied to an extruder after 3-hour desiccation at 160 degrees C. After 
having ******( e d), branching an A horizon polymer to 25 layers and branching a B horizon polymer 
to 24 layers, it was made to join using a multilayer feed blocking device in which an A horizon and a 
B horizon carry out a laminating by turns, and it led to the die, with the laminating condition held, 
and the laminating non-extended sheet of 49 layers of mutual totals to which the cast was carried out 
to casting drum lifting, and the laminating of an A horizon and the B horizon was carried out was 
created. At this time, it adjusted so that the knockout quantitative ratio of the polymer of an A 
horizon and a B horizon might be set to 1 :0.7, and the laminating was carried out so that both surface 
layers might turn into an A horizon. 

[0048] Said the laminating non-extended sheet was extended 3.6 times to the lengthwise direction at 
the temperature of 140 degrees C, it extended 5.7 times in the longitudinal direction at the extension 
temperature of 150 more degrees C, and heat treatment was performed for 3 seconds at 210 degrees 
C. Manufacture conditions and film physical properties are shown in Tables 1 and 2. 
[0049] Examples 2-12 and the [examples 1-17 of comparison] manufacture conditions were 
variously adjusted, as shown in Table 1, and the film of examples 2-12 and the examples 1-17 of a 
comparison was obtained like the example 1. The property is shown in Table 2. 
[0050] 
[Table 1] 
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0051] 
Table 2] 



n m 



9f$ 



560 



JL 



560 



22 



80 



550 



97 



550 



21 



81 



97 



560 



20 



78 



560 



560 



76 



560 



96 



560 



24 



J7_ 



.a. 



2L6_ 



560 



560 



16 



82 



560 



96 



560 



1W 



22 



80 



720 



93 



81 



96 



660 



mtT 



560 



98 



560 



80 



mm\2 



560 



95 



560 



25 



81 



PIT 



560 



97 



560 



23 



80 



22 



1ST 



99 



560 



22 



IE 



85 



80 



560 



20 



68 




I 



560 



99 



560 



23 



85 



O 



MM 



560 



85 



560 



20 



68 



80 



1 



560 



40 



560 



60 



JL 



5§B1 



560 



30 



560 



4D 



65 



560 



98 



560 



21 



82 



O 



JtttWlO 



560 



1ST 



40 



560 



50 



JL 



45 



560 



57 



80 



ifc®ftji3 



560 



55 



560 



52 



560 



46 



560 



560 



55 



79 



82 



30 



560 



70 



81 



x 



Bgfflu 



560 



81 



73 



JL 



82 



[0052] 

[Effect of the Invention] This invention offers the multilayer laminating extension polyester film 
which was made to arrange regularly a layer with a low refractive index, and a high layer by turns, is 
multilayer laminating extension polyester film to which selective reflection of the light is carried out 
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by structural interference between layers, and could attain the selective reflection by interference 
very efficiently, and was excellent in rolling-up nature and film production nature. 

[Translation done.] 
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